Caspase-12 compensates for lack of caspase-2 and caspase-3 in female germ cells.
Previously, we analyzed mice lacking either caspase-2 or caspase-3 and documented a role for caspase-2 in developmental and chemotherapy-induced apoptosis of oocytes. Those data also revealed dispensability of caspase-3, although we found this caspase critical for ovarian granulosa cell death. Because of the mutual interdependence of germ cells and granulosa cells, herein we generated caspase-2 and -3 double-mutant (DKO) mice to evaluate how these two caspases functionally relate to each other in orchestrating oocyte apoptosis. No difference was observed in the rate of spontaneous oocyte apoptosis between DKO and wildtype (WT) females. In contrast, the oocytes from DKO females were more susceptible to apoptosis induced by DNA damaging agents, compared with oocytes from WT females. This increased sensitivity to death of DKO oocytes appears to be a specific response to DNA damage, and it was associated with a compensatory upregulation of caspase-12. Interestingly, DKO oocytes were more resistant to apoptosis induced by methotrexate (MTX) than WT oocytes. These results revealed that in female germ cells, insults that directly interfere with their metabolic status (e.g. MTX) require caspase-2 and caspase-3 as obligatory executioners of the ensuing cell death cascade. However, when DNA damage is involved, and in the absence of caspase-2 and -3, caspase-12 becomes upregulated and mediates apoptosis in oocytes.